Bilinear R-parity violation is a simple extension of the MSSM allowing for Majorana neutrino masses. One of the three neutrinos picks up mass by mixing with the neutralinos of the MSSM, while the other two neutrinos gain mass from 1-loop corrections. Once 1-loop corrections are carefully taken into account the model is able to explain solar and atmospheric neutrino data for specific though simple choices of the R-parity violating parameters.
Introduction
Atmospheric neutrino data so far provides the most compelling evidence for non-zero neutrino masses 1 , indicating large mixing among neutrino flavours and a typical ∆m 2 ij of the order of ∆m 2 ij ∼ (few) 10 −3 eV 2 . On the other hand, despite new high quality data, the long standing solar neutrino problem still allows both large and small mixing angle values for neutrinos 2 (SMA and LMA or LOW solutions of the solar neutrino problem, respectively). Many attempts to explain neutrino masses can be found in the literature 3 . Here we summarize the work of 4 . It is based on a simple bilinear R-parity violating (BRPV) extension of the MSSM. This model, despite being minimalistic can explain atmospheric and solar neutrino data for specific ranges of model parameters. Its attractiveness lies in the fact that these parameter choices necessary to solve the neutrino problems give at the same time definite predictions for accelerator physics. 5 
Bilinear R-parity violating SUSY
In the simplest extension of the MSSM including R-parity violation the superpotential contains just 3 additional bilinear terms
They violate lepton number by one unit and therefore necessarily generate Majorana neutrino masses. Corresponding bilinear Rparity violating terms appear in the soft SUSY breaking terms, but strictly speaking these are not independent parameters because of the tadpole conditions 6 . In this model at tree-level only one neutrino picks up a mass via mixing with the neutralinos. This tree-level mass can be estimated by
Here, M 1 and M 2 are the MSSM gaugino masses, M χ 0 is the MSSM neutralino mass matrix and Λ is defined by Λ i = ǫ i v d + µ ν i , with ν i being scalar neutrino vevs.
Since only one neutrino gains mass at tree-level in BRPV, to study solar and atmospheric neutrino problems at the same time, it is necessary to include 1-loop corrections. Details are given in 4 .
Numerical results
After including 1-loop corrections the BRPV model produces for nearly all choices of parameters a hierarchical mass spectrum. The largest neutrino mass can then usually be estimated by the tree-level value. This is demonstrated in Fig. 1 , where we show ∆m The solar mass scale, on the other hand, is entirely generated at 1-loop order and therefore depends on the model parameters in a complicated way. Fig. 2 shows one example. The parameter ǫ 2 |/ Λ| is most important for determining the size of the loop corrections, but loops also show a strong dependence on tan β.
Turning to the discussion on neutrino angles, we note that as long as the 1-loop corrections are not larger than the tree-level contribution, the flavour composition of the 3rd mass eigenstate is approximately given as
Since atmospheric and reactor 8 neutrino data tell us that ν µ → ν τ oscillations are preferred over ν µ → ν e oscillations, we conclude that Λ e ≪ Λ µ ≃ Λ τ is required for BRPV to fit the data. This is shown in figs. 3 and 4 .
For the solar angle the situation is more complex. As explained in 4 there are two cases to distinguish. With the usual minimal supergravity unification assumptions, ratios of ǫ i /ǫ j fix the ratios of Λ i /Λ j . Since atmospheric (and reactor) neutrino data imply that Λ e ≪ Λ µ , Λ τ only the small angle solution to the solar neutrino problem can be ob- tained in this case. However, even a very tiny deviation from universality of soft parameters at the unification scale relaxes this constraint sufficiently, such that also large angle solar solutions can be obtained in our model, see 
Conclusions
Bilinear R-parity violating SUSY, despite being a very simple extension of the MSSM can explain atmospheric and solar neutrino data 4 , once 1-loop corrections are taken carefully into account. The main attractiveness of the model, however, lies in the fact that it can be tested at future accelerators. In 5 we discuss the definite predictions made for neutralino decays. 
